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© Process for production of cellulose acetate molding materials. 

© A process for producing a cellulose acetate 
molding material which comprises dissolving cel- 
lulose diacetate in a mixed solvent of acetone and 
water to prepare a dope and then spinning or film 
forming the dope, wherein at least one compound 
^selected from the group consisting of water-soluble 
^ salts and bases is added to the water to be used in 
preparation of the dope. 
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The process has no problems of fiber break, 
formation of fish eye on molded films and so on. * 
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PROCESS FOR PRODUCTION OF CELLULOSE ACETATE MOLDING MATERIALS 



FIELD OF THE INVENTION 



The present invention relates to a process for 
production of molding materials such as fibers and 
films using cellulose acetate as a raw material. 



BACKGROUND OF THE INVENTION 

w 

Cellulose acetate is a raw material widely used 
in various applications exemplified by films, fibers 
arid the like. 

In production of cellulose acetate on a com- ts 
mercial scale, a method using anhydrous acetic 
acid as an acetyiating agent, acetic acid or 
methylene chloride as a diluent and sulfuric acid as 
a catalyst is commonly employed. 

The above usual process of production of eel- 20 
iulose diacetate will hereinafter be explained. 

High quality pulp having a high a-cellulose 
content is first beaten and then mixed with acetic 
acid and, thereafter, anhydrous acetic acid, acetic 
acid and sulfuric acid are added to achieve ac- 25 
etylation so that the cellulose is completely es- 
terifled. Then, so-called aging treatment that hy- 
drolysis is carried out until the acetyl value drops 
to about 55% is applied and then the cellulose 
diacetate thus obtained is isolated from the reac- 30 
tion system and finely divided and, thereafter, it is 
washed with water and dried to obtain cellulose 
diacetate flakes. Cellulose diacetate flakes adjusted 
to the desired viscosity and acetyl value have a 
very high solubility in acetone. Thus a 20 to 30 35 
wt% solution of cellulose diacetate in acetone as a 
dope is passed through a filter and then extruded 
through a nozzle or die to evaporate the solvent, 
whereby it is molded into fibers or films. 

In spinning or film molding of cellulose dia- 40 
cetate. however, acetohe-insoluble gels are formed. 
These acetone-insoluble gels are responsible for 
fiber break and a reduction of degree of stretching 
in fiber molding, and in film molding, for the forma- 
tion of fish eye. 4S 

Thus the removal of such acetone-insoluble 
gels is an important subject 

The present inventors made extensive inves- 
tigations to find the mechanism in which the 
acetone-insoluble gels are formed, and a method of so 
preventing the formation of acetone-insoluble gels 
As a result, they have found that the acetone- 
insoluble gels are mainly made of cellulose acetate 
having a low acetyl value. Based on the findings 
they investigated on a method of inhibiting the 



formation of cellulose acetate having a low acetyl 
value. 

As a method of removing the component of low 
acetyl value or the component of low degree of 
polymerization as contained in cellulose acetate, 
for example, an extraction method as disclosed in 
JP-B-48-23543 and JP-B-50-6229 (the term "JP-B" 
, as used herein means an "examined Japanese 
patent publication") has been known. 

The above extraction method, however, is un- 
suitable for practical use from an industrial point of 
view. 

The present inventors have discovered that the 
formation of acetone-insolubie gels made of cel- 
lulose acetate having a low acetyl value is caused 
by the presence of a small amount of free acid in 
cellulose diacetate as obtained in the flake form 
and that the presence of hydrogen ion resulting 
from the. free acid markedly accelerates the hy- 
drolysis of cellulose acetate due to the thermal 
hysteresis of the dope, thereby forming cellulose 
having a low acetyl value. 



SUMMARY OF THE INVENTION 



The present invention is intended to overcome 
the above problems and an object of the present 
invention is to inhibit the hydrolysis action of free 
acid remaining in cellulose diacetate, thereby pre- 
venting formation of acetone-insoluble gels and 
overcoming the problems of fiber break, formation 
of fish eye and so on. 

It has now been found that' the above object is 
accomplished by a process for producing a cel- 
lulose acetate molding material which comprises 
dissolving cellulose diacetate in a mixed solvent of 
acetone and water to prepare a dope and then 
spinning or film forming the dope, wherein at least 
one compound selected from the group consisting 
water-soluble salts and bases is added to the water 
to be used in preparation of the dope. 



DETAILED DESCRIPTION OF THE INVENTION 



In the present invention, cellulose diacetate 
must be dissolved in a mixed solvent of acetone 
and water. This means is well known as described 
in Cellulose and Cellulose Derivatives , Interscience 
Publishers, Inc., New York (1955)! 

The weight ratio of acetone to water contained 
in the mixed solvent of the present invention is in a 
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range of preferably from 100:0 to 70:30, more 
preferably from 98:2 to 86:14. 

!n accordance with the present invention, the 
influence of hydrogen ion resulting from free acid 
remaining in cellulose diacetate is reduced by the 
use of water-soluble salt or base, thereby inhibiting 
the hydrolysis action responsible for the formation 
of cellulose acetate having a low acetyl value, and 
thus the formation of insoluble gels can be pre- 
vented. 

The water-soluble salt or base to be used in 
the present invention acts to buffer or neutralize the 
hydrogen ion resulting from the remaining free acid 
contained in cellulose diacetate. 

The water-soluble salt and base to be used in 
the present invention are a salt and a base each 
having solubility in water at 25* C of at least 3. 
Those having a pH buffering ability on free acid are 
preferably used. 

To form a suitable buffer system in the dope, 
not only water-soluble salts or bases but also mix : 
tures of water-soluble salts and bases, and further 
mixtures of water-soluble salts and acids can be 
used. Such mixtures are preferably used for the 
formation of the buffer system. 

Water-soluble salts which can be used in the 
present invention are compounds comprising a ba- 
sic group and an acid group. More specifically, the 
alkali metal, alkaline earth metal and ammonium 
salts of inorganic acids such as hydrochloric acid, 
sulfuric acid, phosphoric acid, carbonic acid, and 
the like and organic acids such as formic acid, 
acetic acid, propionic acid, butyric acid, citric acid, 
tartaric acid, malic acid, and the like can be used. 
Of these compounds, disodium hydrogen- 
phosphate, sodium dihydrogen phosphate, dipotas- 
sium hydrogenphosphate, potassium dihydrogen- 
phosphate, sodium carbonate, sodium acetate, po- 
tassium acetate, potassium carbonate, sodium 
hydrogencarbonate, and potassium hydrogencar- 
bonate are particularly preferred. These com- 
pounds may be used alone or in combination of 
two or more thereof. Further, acids such as phos- 
phoric acid, acetic acid and carbonic acid may 
preferably be added to these water-soluble salts. 

Specific examples of bases which can be used 
in the present invention include sodium hydroxide, 
potassium hydroxide, calcium hydroxide, magne- 
sium hydroxide and the like. 

Representative examples of mixtures of water- 
soluble salts, mixtures of water-soluble salts and 
bases, and mixtures of water-soluble salts and ac- 
ids are sodium carbonate/sodium hydrogencar- 
bonate, sodium carbonate/sodium hydroxide, phos- 
phoric acid/sodium dihydrogenphosphate or dis- 
odium hydrogen phosphate, and sodium 
acetatetecetic acid. 

In the present invention, these water-soluble 



salts or bases are required to be contained in water 
to be used in preparation of the dope. 

The water-soluble salt or base can be added to 
the water by the following method (1) or (2). 

s (1) A method in which the water-soluble salt 

or base is previously added to the water of the 
mixed solvent of acetone and water to be used in 
dissolving the cellulose diacetate flakes. 
Although cellulose diacetate is usually dissolved in 
. 10 acetone, it is dissolved in a mixed solvent of ac- 
etone and about 2 to 14 wt% of water in order to 
maintain the dope viscosity at a low level. The 
water-soluble salt or base is dissolved in the water 
and the resulting aqueous solution is mixed with 

is acetone. The solution thus prepared is used as the 
mixed solvent to obtain the dope. 

(2) A method in which the water-soluble salt 
or base Is added to a dope prepared by dissolving 
cellulose diacetate flakes In a mixed solvent of 

20 acetone and water. 

A solution of acetone (or a mixed solvent of 
acetone and water) in which cellulose acetate 
flakes are previously dissolved in a high concentra- 
25 tion, and water (or a mixed solvent of acetone and 
water) in which the water-soluble salt or base is 
previously dissolved are mixed in a predetermined 
ratio. 

In the practice of the present invention, both of 
30 the methods (1) and (2) can be employed. The 
method (t) is more preferably employed. 

The amount of cellulose diacetate added is 
generally 40 wt% or iess, and preferably 20 to 30 
wt%, based on the amount of the mixed solvent to 
35 be used. 

The amount of the water-soluble salt or base 
added is preferably from 2 x 10 -4, to 1 x. 10~ 2 gram 
equivalent per kilogram of cellulose diacetate. If the 
amount is less than 2 x 10~* gram equivalent, the 
40 reduction of pH due to the free acid remaining in 
cellulose diacetate is prevented only insufficiently 
and thus in molding of fibers, films and the like, 
fiber break, the formation of fish eye, and so forth 
occur. On the other hand, if it is more than 1 x 
45 10~ 2 . gram equivalent, the water-soluble salt be- 
comes insoluble in the mixed solvent of acetone 
and water and. the degree of clearness of the dope 
drops. In some cases, a precipitate is formed. In 
the case of the base, the hydrolysis of cellulose 
so diacetate occurs and gels are formed, and thus 
fiber break and fish eye are formed. 

In production of fibers, films and the like of 
cellulose diacetate by the process of the present 
invention, the formation, of acetone-insoluble ma- 
ss terials responsible for the fiber break and the for- 
mation of fish eye can be prevented. 

The present invention is described in greater 
detail with reference to the following examples. 
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EXAMPLE 1 



100 Kilograms of cellulose diacetate flakes 
(acetyl value: 55.2 %; free acid content: 0.03 wt%; 
water content: 2.3 wt%) was prepared. 

33.1 Grams of disodium hydrogenphosphate 
and 5.7 g of phosphoric acid were dissolved in 1 
liter of distilled water. The pH of the aqueous 
solution above obtained was 6.9. The aqueous so- 
lution was mixed with 320 liters of acetone by the 
use of a mixer and further 0.25 liter of water was 
added to prepare a mixed solvent of acetone and 
water. 

1 00 Kilograms of the cellulose diacetate flakes 
as obtained above and 0.35 kg of grinded pulp as a 
filtering aid were added to the mixed solvent of 
acetone and water and dissolved therein. There- 
after, filtration was carried out by the usual method 
to obtain a dope. The dope thus obtained was dry 
spun through a spinning nozzle to obtain a mon- 
ofilament having a fineness of 1.5 denier. Spinning 
was continued for 48 hours. No fiber break oc- 
curred. Spinnability was good. 

The dope just before spinning was passed 
through a 2,600 mesh metal screen at 10.2 ml/min 
while maintaining at 30* C. The pressure loss be- 
fore and after the metal screen as generated after 
30 minutes was 0.38 kg/cm 2 . 



EXAMPLE 2 



100 Kilograms of cellulose diacetate fiakes 
(acetyl value: 55.2 %; free acid content: 0.03 wt%; 
water content 3 wt%) was prepared. 

An aqueous solution prepared by dissolving 20 
g of sodium hydroxide (reagent grade No. 1 , solid) 
in 8 liters of distilled water was mixed with 316 
liters of acetone by the use of a mixer to prepare a 
mixed solvent of water and acetone. To the mixed 
solvent of acetone and water, 100 kg of the cel- 
lulose diacetate flakes as obtained above and 0.35 
kg of a filtering aid were added and dissolved 
therein. The resulting solution was filtered by the 
usual method to obtain a dope. The dope thus 
obtained was introduced in a spinning nozzle and 
dry spun to obtain a monofilament having a fine- 
ness of 1.67 denier. Spinning was continued for 
five days and nights. No fiber break occurred. 

The dope just before spinning was passed 
through a 2,600 mesh metal screen at 10.2 ml/min 
while maintaining at 35 'C. After one hour, the 
pressure loss before and after the metal screen 
was measured and found to be 0.12 kg/cm 2 . Solids 
caught by a fine filter provided just before the 
spinning nozzle were recovered and analyzed. Al- 



most all of the solids were metal inorganic materi- 
als, and 5 wt% of the solids was a gel-like organic 
material insoluble in acetone. 



COMPARATIVE EXAMPLE 



100 Kilograms of cellulose diacetate flakes 
io (acetyl value: 55.2 %; free acid content: 0.03 wt%: 
water content: 3 wt%) were prepared. 

To a mixed solvent of acetone and water which 
had been prepared by mixing 316 liters of acetone 
and 8 liters of water were added 100 kg of the 
is cellulose diacetate ■ flakes as obtained above and 
0.35 kg of a filtering aid, and the resulting mixture 
was filtered by the usual method to obtain a dope. 
Thereafter, dry spinning was carried out under the 
same conditions as In Example 1, Fiber break 
20 occurred five times. 

The dope just before spinning was taken and 
passed through a 2,600 mesh metal screen at 10.2 
mf/min while maintaining at 35 "C. After one hour, 
the pressure loss before and after the metal screen 
25 was measured and found to be 2.7 kg/cm 2 . 

Solids caught by a fine filter provided just 
before the spinning nozzled were recovered and 
analyzed. As a result. 90 wt% of the solids was an 
acetone-insoluble gel-like organic material. 
30 While the invention has been described in de- 
tail and with reference to specific embodiments 
thereof, it will be apparent to one skilled in the art 
that various changes and modifications can be 
made therein without departing form the spirit and 
as scope thereof. 



Claims 

40 i. A process for producing a cellulose acetate 

molding material which comprises dissolving cel- 
lulose diacetate in a mixed solvent of acetone and 
water to prepare a dope and then spinning or film 
forming the dope, wherein at least one compound 

45 selected from the group consisting of water-soluble 
salts and bases is added to the water to be used in 
preparation of the dope. 

2. The process as in Claim i, wherein said 
water-insoluble salts are the alkali metal, alkaline 

so earth metal and ammonium salts of hydrochloric 
acid, sulfuric acid, phosphoric acid, carbonic acid, 
formic acid, acetic acid, propionic acid, butylic 
acid, citric acid, tartaric acid, and malic acid. 

3, The process as in Claim 1, wherein said 
55 water-insoluble salts are selected, from disodium 

hydrogenphosphate, sodium dihydrogen phos- 
phate, dipotassium hydrogenphosphate, potassium 
dihydrogenphosphate, sodium carbonate, sodium 
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acetate, potassium acetate, potassium carbonate, 
sodium hydrogencarbonate, and potassium 
hydrogencarbonato. 

4. The process as in Claim 1, wherein said 
bases include sodium hydroxide, potassium hy- $ 
droxide, calcium hydroxide and magnesium hy- 
droxide. 

5. The process as in Claim 1, wherein said at 
least one compound selected from the group con- 
sisting of the water-soluble salts and bases is ad- w 
ded in an amount of 2 x 10"* to 1 x 10* 2 gram 
equivalent per kilogram of the cellulose diacetate. 

6. The process as in Claim 1 , wherein said / 
cellulose diacetate is added in an amount of 40 
wt% or less to the mixed solvent of acetone and is 
water. 

7. The process as in Claim 6, wherein said 
cellulose diacetate Is added in an amount of 20 to 
30 wt% to the mixed solvent. 
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© Process for production of cellulose acetate molding materials. 

© A process for producing a cellulose acetate 
molding material which comprises dissolving cel- 
lulose diacetate in a mixed solvent of acetone and 
water to prepare a dope and then spinning or film 
forming the dope, wherein at least one compound 
selected from the group consisting of water-soluble 

^ salts and bases is added to the water to be used in 

^preparation of the dope. 

The process has no problems of fiber break, 

23 formation of fish eye on molded films and so on. 
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